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(54) Axial flow fan for air conditioner 

(57) An axial flow fan for an air conditioner is dis- 
closed. This axial flow fan is capable of changing the 
shape of blades by varying a design factor such as a 
chord length, a sweep angle, etc., generating an enough 
flowing amount of a fan for implementing an efficient 
heat radiation of a heal exchanger, and decreasing a 
noise which occurs during an air flowing operation of the 
fan, so that it is possible to implement a high efficiency 
and tow noise fan system. The above-described axial 
flow fan according to the present invention includes a 



hub engaged to a rotary shaft of a motor, and a plurality 
of blades engaged to the hub, wherein assuming a co- 
ordinate which is obtained by computing a distance R 
in a radial direction of the blade into a distance from a 
radius Rh to a radius Rt at a blade tip BT based on a 
non-dimensional method as "r* (r=(R-Rh)/(Rt-Rh), a 
maximum camber ratio Hc(r) which is a ratio between a 
maximum camber Cmax and a chord length I has 
0.02+0.01 at a hub BH of r- 0. 0.04±0.015 at a blade tip 
BT of r=1 , and a maximum « -'smr or ratio at a portion of 
r=0.6-0.75 has a maxi: vjm ^-.'m- of 0 05±0.02. 



FIG. 4 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of ihe Invention • . . 

[0001] The present invention relates to an axial flow fan for an air conditioner and in particular to an axial flow fan 
for an air conditioner which is capable of changing the shape of blades by varying a design factor such as a chord 
length, a sweep angle, etc.. generating an enough flowing amount of a fan for implementing an efficient heat radiation 
of a heat exchanger, and decreasing a noise which occurs during an air flowing operation of the fan, so that it is possible 
to implement a high efficiency and low noise fan system. 

2. Description of the Background Art 

[0002] An air conditioner is an apparatus capable of processing air and supplying the processed air into a certain 
interior for thereby maintaining air in a room or a building in a clean state and is classified into an integration type and 
a separation type. 

[0003] The above-described integration type and sepacation type air conditioners have the same functions. However, 
the integration type air conditioner having an integrated cooling and heating function is installed using a fixing apparatus 
by forming a hole at a window or a wall. In addition, in the separation type, a cooling apparatus is installed inside a 
room as an indoor unit, and a heal radiating and compression apparatus is installed outside the room as. an outdoor 
unit. The cooling apparatus and. the heat radiating and compression apparatus are connected by a refrigerant pipe. 
[0004] The separation type air conditioner will be explained. 

[0005] The separation type air conditioner includes an indoor unit for performing a cooling function, an outdoor unit 
for performing a heat radiating and compression function, and a refrigerant pipe for connecting the indoor and outdoor 

'xjnits..__ 

[0006] The indoor unit absorbs heat in a certain interior, and the outdoor unit radiates heat, which corresponds to a 
sum of heat absorbed in the interior and heat that a compressor radiates to refrigerant, to the outside. 
[0007] As shown in Figure 1 . the outdoor unit of the conventional separation type air conditioner includes an axial 
flow fan 1 for sucking an indoor air, generating a certain flow of air used for a heat exchange by the outdoor unit and 
discharging air, a motor 3 for providing a driving force to the axial flow fan 1 . a compressor 5 for compressing a low 
temperature and pressure vapor state refrigerant flown from the indoor unit and changing the same into a high tem- 
perature and pressure vapor state refrigerant, an outdoor heat exchanger 7 for exchanging heat between the high 
temperature and pressure vapor state refrigerant and the air sucked by the axial flow fan 1 for thereby condensing the 
same into an ambient temperature and high pressure liquid state refrigerant, an accumulator 8 installed at a suction 
portion of the compressor 5 for removing an impurity of the refrigerant and preventing the liquid state refrigerant from 
being flown into the compressor 5, and a casing 10 for receiving the above-described elements therein. 
[0008] The casing 10 includes a front panel 11 for forming a front surface of the outdoor unit, and a rear panel 13 
for forming both side surface and a rear surface. The rear panel 1 3 includes a suction port 13a for sucking an external 
air into the interior of the casing 10, and the front panel 11 includes a discharge port 11a for discharging the inner air 
of the casing 10 to the outside. 

[0009] In addition, a protection grille 12 is installed at a portion of the discharge port 11a for preventing an access 
of the axial flow fan 1 which is rotated at a high speed. 

[0010] In the drawings, reference numeral 4 presents a shroud 4 which guides the flow of air discharged from the 
discharge port 11a of the front panel 11 by the axial flow fan 1 . and reference numeral 6 represents a noise absorbing 
material which surrounds the compressor 5 for decreasing noises of the compressor 5. 
[0011] The operation of the above-described outdoor unit will be explained. 

[0012] When the refrigerant gas compressed by the compressor 5 is supplied to the outdoor heat exchanger 7, a 
heat exchange is performed between the supplied refrigerant and the air sucked into the Interior of the casing 10 by 
the rotation of the axial flow fan 1 for thereby condensing the refrigerant into an ambient temperature and high pressure 
state refrigerant, and the temperature of the thusly sucked air is increased. 

[0013] The air having the thusly increased temperature is discharged to the outside by the axial fk>wfan 1 . 
[0014] Namely, the air sucked into the interior of the casing 10 through the suction port 13a of the rear panel 13 of 
the outdoor heat exchanger 7 is discharged to the outside through the axial flow fan 1 and the discharge port 11a of 
the front panel 11. 

[0015] When the compressor 5 compresses the refrigerant, the refrigerant circulates through the indoor/outdoor 
space connection refrigerant pipe which connects the indoor unit and the outdoor unit, so that the refrigerant is flown 
into the heat exchanger 7. At this time, as the axial flow fan 1 is rotated by the driving operation of the motor 3. the air' 
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is sucked through the suction port 1 3a, and a certain air flux is formed in the air discharged through the discharge port 
11a. The thusly formed flux air contacts with the outdoor heat exchanger 7, so that the refrigerant is condensed. 
[0016] The refrigerant condensed by the outdoor heal exchanger 7 is adiabalically expanded by an expander(not 
shown) and is supplied to the indoor unit(not sfiown) through the Indbqr/outdoor space connection refrigerant pipe(nqt 

5 . shown). * * . .... 

[0017] The refrigerant supplied to the indoor unit is heat-exchanged with the air sucked by an indoor fan(not shown) 
in an iiidoor "heal exchahger(not shown)*and is changed'into a low temperature and pressure vapor stale refrigerant. 
At this time, the air passed through the indoor heat exchanger has a temperature dropped by a heat exchanger with 
•the refrigerant and is flown into the indoor space for thereby implementing a cooling operation 

10 [0018] Continuously, the refrigerant which is changed to a low temperature and pressure v<;,jor slate by the indoor 
heal exchanger of the indoor unit is moved to the compressor 5 through the indoor/outdoor space* connection refrigerant 
pipe. The above-described operation is repeatedly performed. 

[0019] In detail, the refrigerant which is heat-exchanged in the indoor unit flows through the indoor/outdoor space 
connection refrigerant pipe and a service valve mount 14 installed at a portion of the outdoor unit and is introduced 
'5 into the compressor 5 through the accumulator 8 installed for removing a certain impurity and pr^-v.^nting an introduction 
of the liquid state refrigerant. 

[0020] As described above, in the operation of the outdoor unit of the air conditbner. the axial flow fan 1 which 
generates a certain flux in. air is important. 

[0021] Namely, the axial flow fan 1 is designed so that a certain air flowing amount which is required for enhancing 
20 a heat exchanging efficiency between the refrigerant and air is obtained. 

[0022] In addition, in order to satisfy the need of a customer. .the axial flovy fan 1 must consume a. small amount of 
electric power. The air flowing noises must be decreased. 

[0023] In order to manufacture a fan which satisfies the' above-described conditions, an intensive study has been 
conducted for changing the shape of the fan by changing various fan design factors. 

2S [0024] There are various fan design factors which determine the shape of the fan. In addition, the effects that the 
-above-described design factors affect the performance of the fan are complicated and various. 
[0025] ^As shown in Figures 2, 4 and 5, as the fan design factors which may affect the shape of the axial flow fan 1, 
there are a diamelcr(2*Rt) of an axial flow fan, a diameter(2*Rt) pf^a blade hub, the number and an external dimension 
of blades 2. a pitch angle <|> with respect to each biade 2. a maximum camber(Cmax). a sweep angle 8. a chord length 

30 (1). a rake. etc. In addition, there are a leading edge l.E of a blade, a trailing edge TE. and a curvature shape of a 
blade tip BT ^ 

[0026] As shown in Figure 2. the rake among the above-described dimensions represents a degree that the position 
of the cross section is deviated in a ±2 direction in accordance with the radial position of the blade when viewing the 
cross sectional from a Z-X plane. The descriptions of the remaining dimensions will be provided as follows. 
[0027] In the axial flow fan 1 in which the shape of a three-dimensional blade is determined based on the above- 
described fan design factors, the end portion having a radius relatively larger compared to a plurality of portions of the 
blade 2 is important for the reason that most flowing amount occurs at a blade tip BT of the blacJe. 
[0028] As shown in Figure 3, as a result of a measurement of a sound intensity at the portion behind the blade 2 of 
the axial flow fan 1 . noises constantly occur irrespective of the radial direction of the blade 2. In particular. Irrespective 
of the portions of the hub or the portions of the blade tip. 

[0029] Therefore, a portion(hub portion) having a radius relatively smaller compared to a plurality of the portions of 
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the blade 2 of the axial flow fan 1 does not affect an increase of the flowing amount '.^ ■^}^. ! ^ 
consumption of the molor 3 is increased, and the noises are increased. Therefore Ih;: i *: 
portion) does not affect an air flowing efficiency at a plurality of portions of the blactc i ol ih 
increases a power consumption and noise occurrence. Therefore, a part of the portion havinri 
be removed for thereby implementing a low noise and high efficiency of the axial flow fai : . 
[0030] Namely, the axial flow fan is installed at the outdoor unit for generating a c i; i . > 
for the heat exchanger. An intensive study has been performed for optimizing the ; o\ tho 
to decrease the power consumption of the motor used for rotating the axial flov- inu • » the ^'ir flowing noises for 
thereby enhancing an efficiency of the axial flow fan even when the same amount of air cv'^curs. 
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SUMMARY OF THE INVENTION 
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[0031] Accordingly, it is an object of the present invention to provide an axial flow fan for an air conditioner which is 
capable of generating an enough amount of air flow used for a heat exchange of a heat exchanger by optimizing a 
design factor of an axial flow fan installed at an outcioor uriit of an air conditioner and decreasing a power consumption . 
of a motor and a^noise . .. - 

-iSTo tBchieW^^ .an axial rfldw^^fai^^ air conditioner accordirig^tOja"^ 
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embodimenl of the present invention which includes a hub engaged to a rotary shaft of a motor and a plurality of blades 
engaged to the hub. wherein assuming a coordinate which is obtained by compuling a distaoce R in a radial direction 
of the blade into a distance from a radius Rh to a radius Rl at a blade tip BT based on a non-dimensional method as 
"r* (r=(R-Rh)/(Rt-Rh). a maximum, camber ratio Hc{r) which is a ratio between a maximum camber Cmax and a chord 
5 length l has 6.02±O.Ol at a hub BH of r=0, 0.04±0.015 at a blade tip BT of r=i. and a maximum camber ratio al a 
portion of r=0.6-'0.75 has a maximum value of 0.05±0.02. 

[0033] Additional advantages, objects and features of the invention will become more apparent from the description 
which follows. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The present invention will become more fully understood from the detailed description given hereinbelow and 
the accompanying drawings which are given by way of illustration only and thus are not limitative of the present in- 
vention, and wherein: 

IS 

Figure 1 is a plan view illustrating an inner structure of an outdoor unit of a conventional separation type air con- 
ditioner; 

Figure 2 is a plan view illustrating a blade of a conventional axial flow fan; 

Figure 3 is a graph of a result of a measurement of a radial direction noise behind a conventional axial flow fan blade; 

20 Figure 4 is a plan view illuslraling an axial flow fan for an air conditioner according to the present invention; 

Figure 5 is a plan view illustrating a blade of an axial flow fan according to.the. present invention; 
Figure 6 is a graph of a comparison of a maximum camber ratio with respect to a coordinate value which Is obtained 
by processing a distance of a fan blade of an axial flow fan in a radius direction based on a distance between a 
hub radius and a radius of an end portion of a fan blade between the present invention and a conventional art; 

2S Figure 7 is a graph illustrating an intorrclationship botwoon a flow coefficient and a static pressure efficiency of an 

axial flow fan between the present invention and a conventional art; 

Figure 8 is a graph illustrating an interrelationship between an air flowing amount and a power consumption of an 
axial flow fan between the present invention and a conventional art; 

Figure 9 is a graph illustrating an interrelationship between an air flowing amount and a noise of an axial flow fan 
30 between the present invention and a conventional art; and 

Figure 10 is a table illustrating a variation of a maximum camber ratio based on a change of a fan blade radius of 
an axial flow fan and a chord length according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 

[0035] The embodiments of the present Invention will be explained with reference to the accompanying drawings. 
[0036] As shown in Figures 4 and 5, an axial flow fan for an air conditioner according to the present invention includes 
a hub BH engaged to a rotary shaft of a motor 13, and a plurality of blades 2 installed at the hub BH. The axial flow 
fan according to the present invention is designed by optimizing fan design factors(as shown in Figure 2) such as a 
40 fan diameter FD. a hub diameter HD, the number of blades 2, a maximum camber position CP, a sweep angle G, a 
pitch angle <)), a code length I, a distance d between the blades for thereby increasing an efficiency of the axial flow fan. 
[0037] In the axial flow fan for an air conditioner according to the present invention, a fan diameter FD is 380±2mm 
or 400±2mm, a hub diameter HD is 100±2mm. and the'number of the blades 2 is four(4). 

[0038] In addition, the maximum camber position CP of the blade 2 is positioned al a portion of 0.7+0.02 of the chord 
45 length I from the leading edge LE to the direction of the trailing edge TE and is formed In a curve from the blade hub 
BH to the blade tip BT. 

[0039] Here, the leading edge LE represents a front end portion in a direction that the fan is rotated, and the trailing 
edge TE represents a rear end portion in a direction that the fan is rotated. The chord length 1 represents a straight 
distance between the leading edge LE and the trailing edge TE. The maximum camber position CP represents a 
so position that the blade 2 Is farthest In a vertical direction from an imaginary line between the blade tip BT and the blade 
BT, and the maximum camber Cmax represents a vertical distance from the maximum camber position CP to an im- 
aginary line between the blade tip BT and the blade tip BT. 

[0040] In addition, the maximum camber ratio which is a ratio of the maximum camber Cmax and the chord length 
1 is distributed in a combined type of two parabolas. Assuming that a coordinate that the distance R in the radial 
ss direction of the blade 2 is processed based on a non-dimensional method using a distance from the radius Rh of the 
hub BH to the radius Rt of the blade tip BT is wherein, in the non-dimensional method, the hub is indicated as 0. and 
the tip is set to 1. and the distance between the hub and the tip is indicated as a positive numeral smaller than 1 in 
proportional to the distance spaced-apart from the hub BH, in the present invention, the maximum camber ratio is 
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determined to have D.02i0.01 at the hub BH at r=o:"o.04±d.bl5 at the blade tip BTat r=1 . and 6.05±0.02 at the portion 
of r=0 6-0 75 . • • . • * 

[CX)41] Here. V" is computed based on (R-Rh)/{Rt-Rh). Rh is subtracted from the denominatot and the numerator 
for the reason that the portion at r=0 is not determined as the center of the hub but an outor circumferential surface of 
the hub. . * • • 

[0042] However, the values are indicated at three portions of the hub BH at r=0, the blade lip BT at r=1, and the 
portion in which r has the maximum *camber ratio. The following equations are used for computing ithe values in 'the 
entire regions of r=0--'1. 

2 

Maximum camber ratio: Hc(r)=ar +pr+Y Equation 1 

[0043] In the equation 1 , in the .case that t<r^. a Is (a-byr^^^ and P is -2arc, and y is "a*. 
[0044] In the case that r>r^, a=(c-b)/(1 -r^)^.. and V^=-2ar^, and 7t=b-arc2-prc. 

[0045] As a result of a plurality of experiments, the values of a, b, c, and r^ are preferably 0.02. 0.05. 0.04 and 0.7. 
respectively. 

[0046] Figure 8 Illustrates a result whbh is obtained when adapting the values of a=0.03. b=0.07. c=0.065. and r^=0.7 
in the conventional art and a distribution of the maximum cannber ratio in the present rivention in which the above- . 
described values are adapted. In Figure 6, the broken line represents the conventional art. and the straight line repre- 
sents the present invention. 

[0047] The formation of the sweep angle will be explained. 

[0048] As shown in Figure 5, the sweep angle 9 represents an angle that the line connecting the LE of the blade and 
an intermediate point of the TE from an outer surface of the hub BH to the blade tip BT In a state that the center of the 
hub BH is coincided with a vertical axis, and in particular represents a degree that the blade 2 is inclined toward the 
rotation direction. 

-(0049J_ Jn the present invention, in a region of r<0.5. the sweep angle 6 of the blade 2 is 39-41**. and in a region of 
r>0.5, the sweep angle is increased like a parabola, so that 46—50** of the sweep angle 6 is formed at the blade tip BT 
[0050] In addition, in order to increase a fan efficiency by removing the portions of the blade 2 by which a power- 
consumption and noise arc increased without enhancing an air flowing efficiency of the fan, the center portion between 
the leading edge LE of the blade 2 and the trailing edge TE is formed in a concave shape in a direction that the chord 
length 1 of the blade 2 is decreased, so that the area of the blade is decreased. 

[0051] Here, the shape of the center portion of the leading edge LE and the trailing edge TE of the blade 2 and the 
chord length 1 based on a variation of r may be varied and determined based on the following equations. 

I=95+(1 58.2*r^+77*±2(r<0.975) 

where in the case of r>0.975, it is possible to implement various variations not based on a certain equation 
because it is difficult to form the end portions of the fan. and the durability of the fan is bad. 

[0052] At this time, since the number of blades is four(4), the distance d between the blade as shown in Figure 2 
and the blade is determined based on the following equation in accordance with a variation of r. 

d=jt/2[r(R,-Rj,)+R^)-[95+(158.2*ar^+77*r)l±2 

where (r<0.975) 

[0053] A certain experiment is performed in order to compare the performance r r axia! flow fan according to 
the present invention and a conventional axial flow fan, so that the graphs of Figuroc / ;And 8 are obtained. 
[0054] Figure 7 illustrates a result of the experiment which is performed based on i i i ..>U flovving amount coefficient 
<p which is a non-dimensional value of the air flowing amount. In Figure 7, the line "a" represents an experimental value 
obtained by adapting an axial flow fan according to the present invention, and the lino "b" represents an experimental 
value obtained by adapting a conventional axial flow fan. 
[0055] The air flowing coefficient <p is defined as follows. 
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where Q represenls an air flowing amount D, represents a diameter of the fan. and D„ represents a diameter of 
the hub and N represents a. rotation angle 

[0056J In addition. Figure 8 is a graph of an experimental result of a power consumption compared to the same air 
flowing amount. In Figure 8, the line "a" refDresenls an experimental value obtained by adapting the axial flow fan 
according to the present invention, and the 4ine "b" represents an experimental value obtained" by adapting a conven- 
tional axial flow fan. 

[0057] Figure 9 is a graph of an experimental result of a noise compared to the same Sir flowing amount. In Figure 
9, the line "a" represents an experimental value obtained by adapting an axial flow fan according to the present inven- 
tion, and the line "b" represents an experimental value obtained by adapting a conventional axial flow fan. 
[0058] As shown in Figures 7 through 9. the axial flow fan according to the present invention has a good air flowing 
efficiency based on an enhanced sialic pressure efficiency("s). In the present invention, the power consumption Is 
decreased by about 5W compared to the same air flowing amount between the present invention and the conventional 
art. In addition, the noise is decreased by about IdB(A) compared to the same air flowing amount. 
[0059] In the above description, the case that the diameter FD of- the fan was smaller than 380mm was explained. 
In the case that the diameter FD of the fan is larger than 380mm, Rt is fixed at 190mm for the portion in which the 
diameter FD of the fan is 380mm for thereby computing "r" and setting the design factors. For the portion in which the 
diameter FD of the fan is larger than 380mm. the design factors of the fan are determined based on an extrapolation 
method. 

[0060] Figure 10 Illustrates a table illustrating the radius of the fan blade of the axial flow fan according to the present 
invention and a variation of a maximum camber ratio based on a variation of the chord length. The values in the table 
are used as basic values when designing the fan. 

[0061] In addition, in another embodiment of the present invention, assuming that the diameter of the axial flow fan 
1 is 400mm. the values of a-0.02. b=0,05, c-0.0364, and r^=O.SA^ are adapted to the Equation 1 for thereby setting 
a maximum camber ratio. 

[0062] As described above, in the axial flow fan for an air conditioner according to the present invention, the shape 
-tDf the^ade is changed by varying the fan design factors such as the area of the blade, and the chord length, so that 
it is possfble to generate an enough amount of air flow for a heat exchanging operation and decrease a power con- 
sumption and noise of the motor for thereby implementing a high efficiency of the fan. 

[0063] Although the preferred embodiment of the present invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modifications, additions and substitutions are possible, without de- 
parting from the scope and spirit of the invention as recited in the accompanying claims. 

Claims 

1. An axial flow fan for an air conditioner, comprising: 

a hub engaged to a rotary shaft of a motor; and 
a plurality of blades engaged to the hub. 

wherein assuming a coordinate which is obtained by computing a distance R in a radial direction of the blade 
into a distance from a radius Rh to a radius Rt at a blade tip BT based on a non-dimensional method as "r" 
(r=:(R-Rh)/(Rt-Rh). 

a maximum camber ratio Hc(r) which is a ratio between a maximum carnb'er Cmax and a chord length 1 has 
0.02+0.01 at a hub BH of r=0. 0.04±0.01 5 at a blade tip BT of r=1 , and a maximum camber ratio at a portion 
of r=0.6~0.75 has a maximum value of 0.05±0.02. 

2. The fan of claim 1 . wherein assuming that a diameter of the axial flow fan Is 380t2mm. a diameter HD of the hub 
is 100±2. and the number of the blades is 4. an equation for computing the maximum camber ratio in an entire 
region of r=0-^ 1 is: 

He (r) =ar^+pr+Y. 

in the above equation, 

In the case of a is (a-b)/r^2^ and p is -2^^, and y is a. and 

in the case of r^r^, o=(c-b)/(1 -r J2 and P=-2ar^. and Y=b-arg2-pr^. and at this time the values of a=0.02. b=0.05, 
c=0.04, and are adapted. 
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" * " 3. . the fan ot claim 1 , wherein the* position of the maximum camber Cmax of the blade is poslliohed at 0.7i:0.02% of 
the chord length 1 in a direction from the leading edge LE to the trailing edge TE 

4*. The fan of claim 1. wherein a sweep angle 0 of the bfade is 39-41' in a region of r<0.5 and is increased like a 
, * ■ 5 * parabola based on an increase of r ih a" region of f>0.5 and.is 46-- 50** af the blade tip &t. 

5. ' The fan of claim 1 . wherein the maximum camber ratio forms & combination parabola of two parabolas based on 
a variation of r. 

10 6. The fan of claim 2, wherein a variation of the chord length I based on a variation of r is set by an equation of 1=95+ 
(1 58.2*r2+77V)±2(r<0.975). 

7. The fan of claim 6, wherein a variation of a distance "d" between the blades is determined based on an equation 
ofd=n/2Ir{R,-Rh)+Rhl-[95+(158.2*ar2+77*r)]±2inr<0.975. ... 

75 

8. The tan of claim 1 , wherein assuming that a diameter of the axial flow fan is 40Qt2mm. a diameter HD of the hub 
is 100+2. and the number of the blades is 4. an equation for computing the maximum camber ratio in an entire 
region of r=0— 1 is: 

20 2 

He (r) =ar +pr+Y. 

in the above equation, 

in the case of rKT^. « is (a-byr^.^. and p is -2arc, and y is a. and 
2S in the case of r>rc, a=(c-b)/(1 -r^jS. and (5=-2ar^.. and y=^b-OiT^^-pr^, and at this time the values of a=0.02. b=0.05. 

c=0.0384. and rc=0.641 are adapted. 

The fan of claim 1 , wherein assuming that a diameter of the axial flow fan is 40Qi2mm, a diameter HD of the hub 
is 1 00±2mm. and the number of the blades is 4. an equation for computing the maximum camber ratio in an entire 
region of r=0— ^ is: 

He (r) =ar^+pr+7. 

35 in the above equation, 

in the case of r<rc, a is (a-byr^^, and p is -2arc, and y is a. and 

in the case of r>r^, cx=(c-b)/(1 -rj^, and p=-2arc, and y=b'OLT^^'Pr^, and the maximum camber ratio is determined 
by adapting the values of a=0.02. b=0.05. c=0.04, and rc=0:7 at a portion in which the diameter FD of the fan 
is 380mm and is determined based on an extrapolation at a portion in which the diameter FD of the fan is 
40 above 380mm. 
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FIG. 5 . 
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FIG. 7 
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(54) Axial flow fan for air conditioner 

(57) An axial flow fan for an air conditioner is dis- 
closed. This axial flow fan is capable of changing the 
shape of blades by varying a design factor such as a 
chord length, a sweep angle, etc., generating an enough 
flowing annount of a fan for implementing an efficient 
heat radiation of a heat exchanger, and decreasing a 
noise which occurs during an air flowing operation of the 
fan, so that It Is possible to implement a high efficiency 
and low noise fan system. The above-described axial 
flow fan according to the present invention includes a 
hub engaged to a rotary shaft of a motor, and a plurality 
of blades engaged to the hub, wherein assuming a co- 
ordinate which is obtained by computing a distance R . 
in a radial direction of the blade into a distance from a 
radius Rh to a radius Rt at a blade tip BT based on a 
non-dimensional method as "r" (r=(R-Rh)/(Rt-Rh), a 
maximum camber ratio Hc(r) which is a ratio between a 
maximum camber Cmax and a chord length I has 
0.02+0.01 at a hub BH of r=0, 0.04±0.015 at a blade tip 
BT of r=1 , and a maximum camber ratio at a portion of 
r=0.6-0.75 has a maximum value of 0.05±0.02. 
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